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(54) METHOD AND SYSTEM FOR LOOP-FILTERING VIDEO DATA 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method 
and a system for loop-filtering video data, where 
encoding at a low bit rate is attained by reducing 
a quantization effect and reducing the quantity of 
filtering calculation. 

SOLUTION: A flag extract section 100 uses a 
motion vector, denoting a distribution of inverse 
quantization coefficients of video data and a 
difference between a preceding frame and a 
current frame to extract a flag denoting propriety 
of the need for loop filtering of the video data, a 
de-blocking filter 110 checks the flag and applies 
de-blocking filtering to the video data, a corner 
abnormal value compensation section 120 detects 
an inner corner abnormal value of the video data 
and compensates it, a de-ringing filter 130 checks 
the flag and applies de-ringing filtering to the 
data, whose corner abnormal value is 
compensated for. The flag consists of a blocking 
flag and a ringing flag. 
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f*y >=f>t*7 ju3? y>^*^>gito^i+«'7 J y> 
7 7 -r ;u 7 y > y %ff & c >©p§ 4 ct o tt -5 c 4 % 
«Fa£T5flWB3l 1 0 icfE|g©^f :: -5?;u-7-7 < ;l> 40 

[11*5 2 0 ] HufBr y 7*7 ;u » y > 

*©*¥x 9 ^SO'ilx 9 ^£tfcfflT £x 9 

y >**> TV XfcjfeOS -t±<t 5 4T -S 8 x 8 7D 9 9 
tC*f t 2 ^TCff #jiir«7 ^ * JUJ > ^ ft-^jicr«7 
^u^y>yspgicto^f9. 

milBi9^mim e ©7J<¥i 9^tiJ«. iSX [m] 
[ n ] . iilEH^ [ m ] [ n ] ©£flN©iS%&iS$ 
[m] [n+ 1 ] . £ffliJ©ffii^€i®^ [m] [n- 50 
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l].ffi£ieX[m] [n]4iB3R[m] [n+l]4 
©^?rA 1 > irfEB^ [m] [n]4Bi^[m] [n- 
1] t(Om*A2> H. 2 6 3©M^bSIS*QP<t-r 
^4*. ( (A 1 >QP) an d (A2>Q 

P) ) or (A1>2QP) or (A2>2QP)5:?i 
x»yiur«HJSti. x-;v[m] [n] 
= 1 4tt0. 

milBx 9 y^aiaptogili 9 y^Wtt. BHK [ m ] 
[ n ] . MffiiH* [ m ] [ n ] ©±77©iB*£iIiS [ m 
+ 1 ] [ n ] . T#©fflBR*iB3R tm - 1 ] [ n ] . if 
IBW^fm] [n] tmm [m+ 1 ] [n]4©M4 
A' l.HylBHi^[m] [n]4iS^[m-l] [n] 
4©^*A' 2. H. 2 6 3©M^{tgSR£QP4-r 5 
4t. ( (A* 1 >QP) and (A' 2>Q 

P) ) or (A' 1>2QP) or (A' 2>2QP) 
*m£.?tite> X9^4l,Tt&HJ3ft. X9^[m] 
[n] = T 4^0. 

iriEm^jitD7 $ y > dimi*. 

4-a^7r-/ » F7 ^ >i>$-"5 4 > K^*huIB8 x 8 
7*a 9 7ic*t0jSfflUT, MIB7 ^ -f > F^© 

■tMMgRj&ix 9 i>r-*n«7 -r y > y^rff t>?> m 
IB7 -< ;l/ $ -2 y > F r^ifrMB**** » Wtiti 

imy * )\szv>?zft5c6*mii:tzmmi i 

*5t« 1 8 ic|fitg©^r-7;U-77 ^ ;u* y >7*^ 
-7 s >^SC>'7 c 3-f r ^ >7*-T-5)B#, 7P v V 4r>1fi 

^ ^ 7 p x # > f © n - y-- i> a -y- -sm 

jI»^{b$nfcmilBW«7 : -^©8 x 8 7*P 9 7©n- 

^ - nfltftttwH-r -s tttuan 4 . 

mum s n/c a - 1 -mnmzmm zmmvit * 

mummmit. b5ib7px^'C> h&tpfotutmi 

©Bi*?rlii*A, B, CR&Dtb, A, B, C, 
D©-SilSffi*a. b. c, dit, WlAvera 
ge = (a + b + c + d + 2) /4iiit, §lii*fii4 
Average 4©H£H. 2 6 3©fiT-{b^QP 4 

fii^ffiHiS©®^*^^ it3- y - »fit«%*ffl v . 
isrsBinmawti. frfBAoni-aT-p 9 ^cfco-tiriE 

AiMO^^iBSRSA,. Aj 4 fiTiEiIi*A4*tft8 
CCfig-r^ja^?rA 3 4 0. *©BiJRtt*S*ai, a 2 

Ro'a 3 4f64#. mnmmmvm^titc^-i- 

a 3 4©M#3QP/2J:r)/J^WftM:. 
[Kl] 
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mmAiZtt-tzm&m a' = (4a + b+c + 2d + 4) /9 

mmAnzm-zffl&m a- 1= (a* + 3 ai +2)/4 
ilsliA2^cJ^•r2^^^«flia• 2= (a 1 + 332+2) /4 

(a J + b 1 + c J + d j + 2)/4 (CCt. b 3 , c,, 

& *) rtf ton * c i t -r sit *® 1 KiBig 10 

©Bfc&r- Sub -7' 7 j)l>5")y 7'#i£. 

3 tfi/cfc©!*^-- *ui-7y -oin y > 

7*7 ^ ;!/ 7. y > T'i&gtt© oJ5&*rr 7 => 7*£tttH 
Mid 7 7 yjfl mgp-cffl m $ ttfc 7" a 7 * > ^ 7 7 7*£ft 20 

SEl/T. f!flBB*^7 ; -^ ; &7 :: 7'D ^ + >^7^;U^';> 

ytSf^a 7+>7*7 -f ;b7-£. 

iiiar7*P 7 *> ^7 ^ ;u £ y > 7*3 n/cf 1 - £©F*i a 

-+ -itSfii£&m o rffl«-r 4 a - +- s^fiiffldgp 

i. 

7 ^ yjftmgp-cffltBS nfc y ^7 7 

> ^7 ^ ;l/ $ y y?? y ^7 a A/ *- <fc£^ 

MIB7 7yii, 30 
7*0 7 >?mft&f%(D-7v 7 7*7-?-7 rH £«4> 

Sif ^Stt©WiE*^-r7o 7 7*7 ^ 7't. 

mm* 7 yfi«o y 7* 7 a xzm>z vz-m®. 

-y'y 4)1$ y>7*&g. 

[ii*js 2 3 ] b?ib7 5 mmmt. 

40 

my \s-Atmy u-At©^£^rsij£<7 Mu*ffl 
i c t gftft i r 5 2 2 {CK«lO»«f r - * >i 
-yy 4 & 

7U-A£3I7 U-A£©M£^-rt&^7 Ml'fclfl 50 
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t\ ffiiEW&T'-tKDfr-y'y 4 frZ v>yo>&mfe<D 

fimz^ty^y-zmmzy ? mwmt. 

2fffi«c J: 0 7 ^ y > 7"-r £ 7 ^ ;u $ y > vwmt * 

TS^7 U-Aj&W> H57 U-AT<fcftW!&7'D 7 
7©DCT M4>*»6ttlH0. ifffi;U-7*7^;U^y 

n{i^Mff-tRo*a«7 u-A©7 7^6«iw-rsc 
tzw&t-rzwwiT'-zji-yy 4 iiz v>trjs&& 

Htf § +i -S /ci6© 7" a y 7 A IB§S 0 fc a > e ^ - * 
[l»5fc«2 5 ] lulB7 7 ^7*0 7 ^W3fi$©7-a 

^a^>y77yt, ^x7yifi^©y>+*>7* 
</ -c x%^$ -t*?.^stt©w^^-r y >**> 7*7 7 

7*£ct0^6B#. 

firgBis^T*-^^^ > h^7u-A©ti^. ffrf2Y> h 

77 U-A©7*0 7 + >y7 7 7*«HBFSD f VBF«fc 
I?IB-Y> h77 U-A©*^(LKai:7'D 7+>7'7 7 

7*»m«. mibe^s n/ci^r- 7^a^ts n/c 

»K . BUlBjI«^-{t 3 ftfc 8 X 8 7'D 7 7 (C^tfT 4 D C 
Tffia**ft4g»i. KJIB8X 8 ya ? 4 
fi©H*©rtBulB7*a 7 7©S±SO'ft&ffl'Jicl4gL/c 
HiS (DCfiS») *B^A£L/. B?lBffii^A©-r<**ffli| 
©iS^li^B. p!BH^A©ET©ia* ; l:ia^C£-r 

•5£t. afiaa*Ao«M»©**« 'o" rfci>ft*wr 

S £ . H5IBH B FSO'V B F £jU-7"7 4 )l $ y > 

sfiw*Dts%rnMR ' 1 ' khz* h-r^KPti. unsje 

fi^b$n/c8 x 8 7'D 7 7©g±{4tf©^^ '0' r 
ttl>ft*W-r*iii3R«r^"Ct>-S4*. VBF^JU-7* 

7 -t y > tftfi'iimfo 0 *^rt» * ' 1 * tc-fe 7 h t 
z>m&t . nwEisa^ts tut 8 x 8 7*0 7 ^©*2EM 

•2>B#, H B F£Jl/-7"7 ^ y >7Wg£>r> **-T 
fJfS-f > f-7 7 U-A©»J >+*>7*7 7 7'}fttll», PfB 

8 x 8 7<a 7 7?r^-r 6 4 f!©Hi3g©F*JinitB7*n 7 7© 

flJIBHJRAO-r^tiilOBBRf&BiJRB. ffliBiBftA 

©*T©n**iWct-r*i*. fifaiMa^bsn/c 
8x87*P7 7©ilSA, Bso'cw^figic^-rn 

B$, y>+'>7'7^7'RF*;U-7 , 7 4 )M 'J>^5 

^*o*^-rm$s * i ■ tcb7hu. 

iiiB^7 J -^?iW>$-7U-A©»^. 3l-f>7- 

7 - A©7'a 7 * > 7*7 7 7*«* i P7'D 7 7*7 7 
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^SO'Sfi^a 9? =j 9*l 0 ft *) . 
i!«fB3H>2-7 u-a©7*p 7 c &t>tf-f &7k¥;& 

©S*7*D9*J:»)ftg. IilBJH'>£-7 U-A©7 
Bj?Ac««^ r-* (MVx, MVy) CCjrOft 

^sn&a^ u-a©7p » #£»*7p 9 ?x£-r 

WESW©is»*3ivop© 10 

w 4gyiM m>wm*{t$m iqcaj * o ■ -eft wn« 

i^B-^AcOy^^^^RF* ' 1 ' Gt-fey 

S 8 x 8W&- Yim?U 7 7(c$ffl3*a 
££RF£ T K-fe* h -fSf8P§£ <fc«5ft£ Ci^ 
ifc£T &lit*JS2 4KKtS©!Mft? s -*JU--7 , :7 -f 20 

> t * - * tc-cfBR o ~*\wj.mm& a 

;U-7*7 i) > ^'OJ:^ £f -£7 U- A^L/T^ 
Sfr5E7*a 9 ^£7p ^IiL. MIB7P „ ^ I £p? 
Jgl/fc7*a 9**7*09* J WE^o?f 
I Jt H U S^B?fi it $ ftfcllJ 7' P * * £ © 
^^£©{iJiTPC£> D. mftB7P » * j kihu my 

p 9 9 tmmj-it$titcffi7u v ? t<Dm&mi£(Dim 30 

TCfctltf. t"7'P7*>:7*7 ^Jl/jri;>y*fftoftl> 
Ci*»«i-r*IIWGai2 5fcBtl©IM*f f -*Jl/--? 

7 4 ;u * y > vumznn $ # £ /t«>©7' o a %k 

S L fc 3 > fcf * - * «: T BK 9 nJIBftiBfcilf*. 

;U-7*7 4 <)>>fL<i:*>ttZ>7 U-ASBRL-rCi 
S^B^^^B^ I £U ffi&7'CLy>? I £K 

^B-^I SCf^p » * J © 'J > **> **7 5 **R F 40 
K'J>^>y>'-fX*jft|>3-&* J jaBII(/*mL. T'P 
7* 10HBFi?'a?^JOHBF*%K?Oy + > 

7p 7 * 1 £ yp 9 7 J £ £f±$S7j<¥7*P » 
%^?5ELA:»fS«HS©iii*ffl«:^fc3-&4» \? 

7P 9 7 I SO'7*P 7 7 J © 'J 7*7 =i 7*R F*5it 
Cty>*'>7WX£^3li&^&U£7nU 7*o 
?f I©HBF£7'p7 7J©HBF©'>ft<£k<,>-f 
to-Jt^B7=l : >y7-?-77 7 r£M4>§-trS 50 
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i&g&St/fc^ti-^ &6WJ7'P 7 7 I RtfT'P 7 7 J 
© y 7*7 7 7*R F ©4>ft < £ t> ivTftjfc— 'J 

y^yyyjxzwpzvz&^mzm^ *¥7 
p 7 i?mnmz&A,-c®& vtc-mmcomt h. 2 6 3 

©fi^b3*i/cgfrc*£QP££J:b$*U HiS^©M 

sWQ p <fc 0 /h3 KfiBH 1 7 4 ;u* y > 7*<fc (3 /hs 
t»ffltt©IB3Rii*a{k3-S'5»2 7 -y y >7*£fr 5 
mpi£J:0&«3 > 

MIB7P 9 7 I £ 7*P 9 7 J £ *f±WS7K¥7-p 7 
IMd*^aEU/c6ffl©lii**A. B, C, D, ERlPF 
tb. BUlB@j^CRO*D*H!)IB7K¥7'P 7 ^^W^fCS 
feKSLfciii*^ MfBll*ARD k *F*57K¥7'P 7 

iTIEiliSRBR^D*«fHBAR^ 
C, DSCJfFO^IBItCfiBlOfcHSR^-r&t*. 
HUfB^ 1 7 y ;U ^ y > i^tt , buIB 6 o©jl^(c>Pt U 7 - 
£7"(1, 1, 1, 2, 1. 1. 1 ) P-7SX7 

BUlB^ 27^^'J>y«, fj IBffl^ CSO* D CC W 0 7 
JI/ * 'J > tf ^ d5 . mMmmc RO'D ©ig©*8*tfll 
*SH. 2 6 3©S^tS*t?*SQP«fc«5/hS»ntf. 
C»C+ (D-C) /4CC> D«D+ (D-C) /41C 

mm, 

m.yv 7 twmzftn btmrnicm u x », huib v 

IH*i©775£-C7 -f ;u ^ y > y%r •& c £ "T Sff 

5fc5 2 5 KfBKoRftf"- *to-77 

Zmi 3 ■& 6 fe© 7' P ^ 7 A * IBIS O 3 > tT a - 3r 

(cr^mooj^^iBi*^„ 

[S*Ji2 8 ] h«IB7 -f JU^ y >^Pi©r y 
t?7 4 to 

HMH^- ^©*¥j- 7 $>KOM:t 7 7 
y -r x*«4>o <fc 5 £-rs 8 x 8 7*p » ^(c 

MO, 2 ;K3nflHHBj£7 ^ ;l/ * y > J^«rT * (t#j&67 
^ )l* y > ^©P§£ J; K> ft & C £ 4«f»£ L . 
lulfix 7 ^fflgW©*¥x 7 yttWtt. 
9fSE©**3**-r*7*O9i'rt©l|iiSR*li0R tm] 
[ n ] £ L> B«IBt®^ [m ] [ n ] ©*flPJ©iiSR*iHS 
[m] [n+1 ] . SM©ifflR*IB3R [m] [n- 
1 ] . ifiEiiBR [m] [n]£H*[m] [n+l]£ 
©M^A 1 . mMMM [m] [n]£H3R[m] [n + 
1] £©H?:A2. H. 2 6 3<D&+{tmm*QP tt 
-5£t, ^ffS ( (A 1 >QP) and (A2>Q 
P) ) or (A1>2QP) or (A2>2QP)^?i 
S-rtl«, i7y£Lr^tH3n, i^Im] [n] 

= i £fty. 

friBx 7 y^taim©si[x 7 yttffltt. 

Baiei®^ [ m ] [ n ] ©±#©ili jS?£BJg [ m + 1 ] 
[ n ] . TfiOimmzmm [m - l ] [n ] . MIBlS^ 
tm] [n] iDBR [m+ 1] [n]£©M*A* 1. 
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pl2Si^[m] [n]£8BR[m-l] [n] £©M£ 
A' 2. H. 2 6 3©ffHtg**QP£-r*4*. ^ 
( (A* 1 >QP) and (A' 2>QP) ) or 
(A' 1>2QP) or (A* 2>2QP) *m&Ttl 
tf. x*J*£i,rt*aSft. x»5>[m] [n] = 

4-3*7f-.f v K7^;l/^--5-f>F r >5rifiB8x8 
^as^KJtuafflur. AWE? -f;i>*— 7 •<>[••$© 

IE7 -f ;U£->? ^ > K9©ttM>H£#x v WUVititt 

im? 4>\'2<)>if%'i7'>ctzmi.±tm*m2 5 

MEH©****-* ;U-7'7 ;U£ »; >^ffi^Htf 5 

— >^RO'f ; 3-f r ^ >^f*£S. ^^4-5 

liSAC»-r^*l«fiia * = 
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* *©8 x 8 Xo 7 i'Oa-^-aSititftffl-rSttffiia 

rat *s6K:a«rrsc £**&»£ u 

fflTiBtttH&Wt*. Wiai»n*#-f":/r*iN>£Lfc4ffl 
©SUITOR A, B, CWDil, A, B, CMD 
©•&DB3Rfltfca, b, c. dil, fi^lfflAve rag 
e = (a + b + c + d + 2)/4 ittlil &WMmt 
AverageiOMH. 2 6 3©aT{bS*QP £ 

AiWD^SHtffeA,. A.£U plans* A £#W iff 
KftHTaEBRfcA^U ■£©BSBfI&&*a 1 . 
a,. a 3 £-$-&£#. ffilBtett&l'If-CtttH 3 ti/c 3 - i~ 

a,£©M#3QP/2<fc9/MWfttt. 3-7--M*f 

* 

(4 a + b + c + 2 d + 4) /9 



PT^AKC>ttT2)*fSffia- i= (a' + 3ai+2) /4 
■*A2fc»T*1lMM|•a , z= (ai + 3a 2 + 2) /4 



(a 3 + b 3 + c 3 + d 3 + 2) /4 (CCt b 3( c 3 , 
d.fca.tRaOT^-CSEjSStt*) *6**©g**T 

•rsfiffl^s«n, fgffi«(ipia-o©f^ffl©ii^T© 
<fc ^ wsfttrff t>ti& c £ 4»*s2 5 tcte 

i£©l^7 J -df;u-7'7 4)1* VsirmzmiZm 30 

/c&© 7' O 7*7 A * IBIS L fc =1 > f a - 7- {C T SSK 0 dJ 
[0001] 

[0 00 2] 

[fl!*©8*] -«Kc. mmmUSm (Internationa 
1 Organization for Standardization: ISO) ©MP 40 
EGRO'I TU (international Telecommunication Un 
ion) ©H. 2 6 3 *#tf*^©ifflfli?^b*¥tt7* 

screte Cosine Transform: DC T) ^SfcllfflT &„ 
* fc*g|S#© t* r^^^fb^iH^, tt«%/jN $ I »«©« 
fkflHR<c/< 7 7*> i??Z>tcitolc. 8x8 Hj^7*a 7 7 
IMa©DCT*ffiffl-r*. C©^P7>Ki^<DCT 
»fll©»ai5WttSlHfflMtt**5PJfflL"Ct> 

[0 00 3 ] t/frU^ C©7*P7^fCS^^b 50 



snfeKfli^-f^aTc-r^t. 7*u 7 7tjtj?£&©7* 

D^ + >yT-^7r^h (blocking artifacts) , 7* 
a 9 i'O^DX^-fy KcfcWS=J-^-flSffl (corn 
er outlier) SUWfcx 7 S3ff»© 'J 7* S A X 
(ringing noise) <DQk®&{k&$>tch$tl 
-So £L>9©«< K^r-^^8x8ii^7'D7 7#{4 

[ooo4] iria7*a7+>^r-^7r^ h«. 

7*y » YsJXvfoh. mMifV v Kv-rXtt. EffiS 
ixtc ?- $ ifiWt 5 inWmiic =f ■< x 7* V - 3 n -5 m 

X8 7-D 9 ^^-t-^-f> hT|64-rSo 

Mia 7*7 x»R«i%wffittr*!'ic«!>{c. luia 
d c T©fcjs«is#©{^£a* ftK j: sgj o Jtr^^- 

•SC£CCJ:'3^-rSjBi^a < )^+"7'X (Gibb's) 

[0 00 5 ] 7a9*K»-3<if^tKJ:ij#fi£**W 
faXa7+>7 r T-?7r7h. 3-7^- SSffiRO'»J 
>+*>i/y -TX%«iJ>S-SSA:«)©t»< -3*»©*j£*«« 
^$tin^o [Y.L.Lee, H.C.Kim, and H.W.Park, "B 
locking Effect Reduction of JPEG images by Signal 
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Adaptive Filtering", in press IEEE Trans, on Image 
Processing, 1997] , [B. Ramamurthi and A.Gersho, 
"Nonlinear Space Variant Postprocessing of Block 
Coded Images", IEEE Tans on ASSP, vol. 34, no. 5, ppl 
258-1267, 1986] , [Y.Ynag, N.Calatsanos and A.Kat 
saggelos, "Projection-Based Spatially Adaptive Rec 
onstruction of Block-Transform Compressed Images," 
IEEE trans, on Image Processing, vol.4, no. 7, pp 8 
96-908,lulv 1995] , fcj;c>' [Z.Xiong, M.T.Orchard, 
and Y.Q.Zhang, "A DeblockingAlgorithm for JPEG Com 10 
pressed Images Using Overcomplete Wavelet Represen 
tations, "IEEE Trans. Circuits Syst. Video Techno 
l.,vol.7, no. 2, pp 433-437, 1997] JPEG 

7uff#®fE7 4 ton ') >y (Signal -Adaptive Filterin 
g: SAF) ftt&M£tlX^& a [Y.L.Lee, H.C.Kim, a 
nd H.W.Park, "Blocking Effect Reduction of JPEG im 
ages by Signal Adaptive Filtering", in press IEEE 
Trans, onlmage Processing, 1997] &tc~7u •v : ¥>tf 
7_=F7 7 t> h%«^>3-&4fcft{C2^7C7 4toH-^ 20 

fflLi/tRamamurthi^c>'Gersho©^'S [ B. Ramamurthi and 
A.Gersho, "Nonlinear Space Variant Postprocessing 
of Block Coded Images", IEEE Tans on ASSP, vol .34, n 
o.5,ppl258-1267, 1986] »&W&£A3l£&7c6 LtcC 

£tcthVtM&^<DW& (projections onto c 
onvex sets: POCS) »3*ffl(,»fcJ5«W&8MWIIB 
©TiUrf'JXAfeffilgSnrn*. [ Y.Ynag, N.Galatsa 
nos and A. Katsaggelos, "Projection-Based Spatially 
Adaptive Reconstruction of Block-Transform Compres 30 
sed Images, "IEEE trans, on Image Processing, vol .4, 
no.7,pp 896-908, July 1995] 

[0 00 6] 

h . n - 1 -msmRV vy*f>ys<txn £©*Ht 

[0007] 

f-nto-y^ 4toni)>i?j5mt. RUtf*-*©^ 
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t\ BffSE&fc-f-*©^-:/? 4 ton y > ^©^Sftpf 

«. miZy?n'lcm>tZ&&T~nzmjE(D^mt£ 
0 7 ^ 5? D > ^"T S 7 4 to n y > <t *£tf C £ 

[0 00 8 ] may 5 ^ftbttUi. mito-y'v 4 ton i) 

n«. &7u y>?<Dim£m%& (dct) m^>*> 

fcfflttiU mito-y'y 4 to$yy>/LJ:'jf?zmm 

[0 00 9 ] KTfS7 5 y«. 9 ?«&J?ifi{£©:/P 9 
T'n^y^?^, !*§<X9^£$©y>**>:?V 

-r X£«^3i*.S!&gtt©iiJS*jivr y y=¥y?y v V 

[0 0 10] BUl2^f ; -^^>f>h77L.-A©ii 

f^D^>^77y (HBF) SO'Sit-ZO 

75^ (VBF) «t0&*. WflB-f > U-A©7]< 

¥RO'fiit^D » 7 i'ftfifcB.tt, HWBffiBSft/c 

IB 8 X 8 7*n 9 ^Srf&T 6 ^©^©ftiffB^P 9 ? 
il, HriBBSRACD-r<*ill©fii3R*ii3RB. iTlBHS 

A©3tF©iiSR£H3ftc£-rs£#. ttgBBSA©fftt 

©## '0' ?&t>fI4tf-r*£. BufBH B F&O'V B 

' i ' tc-b!» h-rsawi. BuiBjM»^b3n/c8x8 
^py^©ft±atf©**« *o' •c^c^^wt-sii^ 

VBFZto-7y 4to2 V>?ifi&& 
{b3nfc8x8 7'P^^©R7£ffliJ©*7A©^ '0' 

[ooi i ] miB-f > h77u-A©y>+*>y7 5^ 

JfitB«, mt&8 x8 ^P 9 ^4fS"T6 4fi©@i^©rt|fr 

IB^P9^©g±. ik&IWtcffiBOfciii* (DC^) 
4H^A i I, UiBia*A©-r <€M©iB3R*HiSRB . 
*>o|}IBffli*A ©KT©li^4i®^C B9tB 
ilfi^t§n/c8x 8 7-P 9^©iB*A, BRc>'CW^ 
©{4gtc{5jn^-o$x "O" "C!Q:c>«R«IB4Wr5 

B#. •J>+*>^7 7^RF4JL'-7*7 4 ton 

s*o*^-r«a ' i * a:*? h-raci^^i^ 

5. 

[0 0 12] ?i-f>^-7U-A©7'P9 + >y7 7^ 
«. 7K^P7'p9+>^7 7ySc>*liiS7'P 7+>f7 5 
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#^£*¥RtfSit:/P7*>^7^ttfcHtt. S*£7 
y \s~-2»<D7Uvi> Ac OWiS^? h;u (MVx, MV 

y) icjzvtmsnzwmyi'-Msvy'vvi'zmT' 
a? yxttztz. mmzyu-y txfima&my 

8fctf^{I£fc«±-c&3«i£7P *©H B F&c>'V B 

ZMVO P (Video Object Plane) ©:/P i> A c©* 10 
[0 0 13] slilB3S'f>^-7U-A©ypy^AcCC 

s*™>'£i:^p v^yyy^mmt, m-?y 

PT'D-; ^^©ftl*^* h;UCD0-C*-5X+77"$n 
v ^ 7 y y azfa y yoyxi y^yyyr; 

wet? i-tzmzzhicmmzctmituK 
[0014] m^M^y^-yv-^oyn-j^Ac^c 
m6*¥%.v : m@.y'vv*y7yymmz> mm 20 

[0015] m&y ]y-Af>uy^-y\y-A<om^, 

if-Y>£-7U-A©:/P -ji>A c&C*ff &y>**> 9 
yyV^ftAt, Jyf-~7tt v 7<D8x8 7~zi-> ybcis 

v6tmfm<DMm*im$k 1 Qc©Acj&fr©i>-fn 
-33*. 'o' T'&wn«, 3i7'P^^Ac©y>+* 
yyy^ifRF*: ' r tc-b^ h u fria 1 qc©ac 
j&fravrftk 'o' rf* 'o' cc-r-sis 

pgi, -7i>ay'tiy fMBlctttzmz^f h;U££il 30 
T £8 x 8 We- KA«I^P 7 ?&t<jgffl3ft£<!:> R 

[0016] fufEB5y£r-2AW>#-7U-A©lt 

1 <i: D^C-So ^-(>£-7l/-A©-/Py ^AcGdtf-f 

6irien 1 y > +*> ^77 i?R f 0 ao'Jg 2 y > **> 

7-7^'RF l©JfiUJ{i. -Y>£-vi7p:/p ^©8 x 
8 ^P i'tCfc^-CJSMff ^©jggi^t&ifc I QC©D 40 
C$#©&# "o- vmitlii, m-7v-j>7Ac(Dm\ 

>)y*fyyyyyR?o% t K-fe?hu -e-sr-fc 

Wtx«RFO£0ftT£l£|ii£. ^>$-7U-A©8 

x 8 ?u v ticmzmmimvmm+iti&gi. 1 qc© 
Ac^oofn*-o§x. '0' r-^^n«. ag-zp 

7*Ac©H2 'J>+*>y77^RF 1 £ '1' Kir* 

hu -e^r^^n«RFi* -o' cc-r sgpticto 
[0017] pfE7 .< Ji/* y > y|3Pi©7 < y > y 
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■Cl^fr^^P ? V^-Jn yy \ tL, BufE^P I 

? ? i Kngu 3g^P ? vtmm^itztitcmyv v y 
t ommn-ornvxr-cb v . m&y p^jkmi/, 
^t'p v v tmm*\izt\icmyv vyt<DWtm%.v> 
mttrv&fttt. ?yvv*yyy -< >iz <)yy*nt> 

[00 18] 7n^>y7-?7 7 ^h5:fti>$tS 

tc&><D7yzL y*yyy -oiz >)yy\t. )i-y'y -t )i 
z<)yyL<ko6-?6y[s-2*%f&L-z^z>ffijE.yu -y 
y^yxx v y ] i U milET'P 9 I iBSSUc^P 
i'5:7n7i'Jit5it, 7*p y I SU I 7'o ^ J 
©■;>*'> yy y vr f*^c •;>+"> 9; a x-&m> 

ZttZ&gmLZ^L, yv v? \<DHBF tyv -y 7 

j<dhbf ft&icy a y*yyT- ?y r y VZWPZ 

*mt2itm\ y ■oi^vyy^T^m^t, yw 
y i Rvyv -y y j © y >+'> y77i/RF £tc y >+* 

>^>^X*ilfe!>3tt4^*JfeO%^L. yv-yy\(D 
HBFi7P^J©HBF ^-TtlUP—UVb 7*P 9 

*yy'7-*yyy YZWPZ&Z&mteLttWX. 
*sc»»^a » ^ I S[>'7"a » i7 J © y y^yVyvV 
R F ©F*34>& < i fe(,»fti3&»— *W y >T X?r 

«^>s**iiaMiD*stttia:, ya yymwuim^v 
mmLtc-mrnvrnt h. 2 6 3 ©a^bsnfcBsRr 

tf . B?iem i y a )i z y > y<fc o ^ffl^©ii^fl?r 

[0019] yay*yy'7-?yy y Vifi&Zi*2> 
tcitxDryu v^yy'y -t fry-vyyiz. yn -y y i © 
y >¥> 7i^RF*5 y y ^ ^ x* jfej>SH* 4 

i^®fiL/*mL. ^P s» ^ I *W> h 7§L<B7P 9 
^J*W> h^TabD. 7a-^i©HBFi7n^ 
j©hbf*5Sk:7d v^yyr-i-yy y b^m>£ 

mzmtzazmiy oMvyyttySfrnt. yu 
■yy \<DVy*'yy'yyyRFfrvy*'yy'sjx%ffi 
'j>saZ'jmML&xL> yxx -yy i*w>h^^L< 

«ypy^J*M>h7-C*f5. 70^I©HBFi 
7O^J0HBF ©l>rtl*>— 6 70 + > y'7 

» y%ft&*&A,-cmmutcr.m%<D£t h. 2 6 3© 

^®m<Dwmmzmt2-&6m2 y y >^*tf 5 
7"p ^ i' i (D'jy^yyyy yRFftv y^fy 
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m\ yuiz'j^yzvrimit, i©y>*' 

ft < . ^n?J[i fc«7o 9 2? J ©MMfi#© I Q C 
©D C^ft^SU ^a-^l Ri>*-/a y i> J oyft'p 
t£< £M>-fftrt>-?7©HBF# "0' *SH*tf. S?2 
7-<;u*y>y£fT5&pgi t b5IB7U 9 t> I ©R F ^ 10 

y > +*> ? y a xzm'j>z az&wfi n m 2 

[0 02 0] yp-/t>^7-?77i'^ift!>$tS 
fc&©r70 9*>27'7-<;i/2zy>:7*tt. 70 9 2? i© 
J&2 'J>+">^7^RF 1 :?>MX£il&J> 
SttSi&gftLfc^L. 7*P9 27 [7>W>r5£L<« 
^P7fJ^>h7r*0. ^O^I©HBFi7' 
a^JOHBF*5*fC^P5t>y7-?77 27 
«2l>S-i*4j^W0 Sr^-tH*. jiuiBT'P ^Ii^a? 20 

7p 9 ^ 1 ©^2 ';>+*>^'77^rf i#y>*' 

>^4X*«2P3#*j#SK)80£^U 7'P y & lift 
4sYvmi,<\t-7v-yV HfiJyYv-Ch*). 7P v 
t> I ©H B F i 7*a 9 * J ©H B F ©F^ftl**— #7? 

mmt. *q*7a» *m^*^Tl»«b/criiiS© 

MtH. 2 6 3©*^ib£tt/cgStr*6QP££J±$S 

U -jiiR©^*sQ p «fc 9 /Jn§ wtififflrsasr 17^^ 30 

5^RF I 4 ZZm>2#ZMgMLZ 

< . 7'P 9 # I RtfXa 9 2? J ©fW<c < £ fc(,»rn*» 
— #©R F 0 # 1 r& 0 . 7*D 9 f I RO'XP 9 27 J © 
HBFA5S(C ' 1 ' TAfttf. »17^;U5r'J>y*tf 

, 7-a 9 27 I ©Iff 2 'J >+'> ^7 7 27'R F 1 
y > *-> tW X*WP 3 tr S b^b. 7p 9 

i> I RO'7P y>7i 755d±(c -Y > h < . Xn 9 27 I 40 

&t>'7P 9 27 J ©|*32J>& < i tl»rti*»— #©R F0*s 
1 X'h<0 . 7'P 9 * I S^^P 9 27 J ©H B F©FWc 
<itt»"i*ti*»— '1' T'&t:rft«. ^2 7^;bi? 

, )y?'Zft')tmt> iris^a 9 27 1 ©r f i *j 'o' 

[0 02 1 ] buIB3S 1 7 -f 'J >y«. buIBT'd 9 27 

i t^n? 27 j tiitmz-fQvtmgm&ftttLtce 

®<Dm%ZA, B, C, D, ERtfF£U ptBBSIC 
RO'D£HrffB7p9 99t9MK*fclRtttsfi:HR. iwlB so 
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HSKAKtfFjtfXa 9 **fMfo&»€>*4>jj»t>aBR. fliilB 
iB$ B S O' D *5 if IB a R C , DS^FO^BBKtMO 
«it5i^, j}fB6ffl©Bi*«:*fL7-^^ 

(l, l, l. 2, l, l, l) a-M-^7^;u^u> 

2/£*t5, 

[0 02 2 ] HUlE^2 7 ^ ;U2^ 'J >2/«. m^MMCR 
Z?D left b 7 A ll $ V > if Zft *> MIBiaSC $.£>' D 
©M©l6*tfil755 H . 2 6 3 (DM^WMMQ P cfc «3 ^3 W 
C«C+ (D-C) /4K. D«D+ (D-C) 

[0023] irie? .< ji/^ >; > y 

V >**> ^7 5 ') 2^7^^'J> 

W 0 £^T*» i* 5 *>**at b . r 2^7 -f JI/ $ y 

tfc>. ^ ^ -c^wntfr 2/7 y>2/?rtf 

*>ai>Ci*»»ib. B*^7 J -$©7K¥i9yRD''a 

it* » 7 vmsmt , y >**> 2/y 
[0024] iriB* 9 ^asm©*¥* 7 s^att. 

iS^ [m] [n] , miSmm [m] [n] ©aii©HS 
%iB*[m] [n+ 1 ] . ZE.M<Dmm%mM [m] [n 
- 1 ] . KTiaiBSR [ m ] [n] tmM [m] [n+1] 
^©M^A 1 , BUfBiiBS [m] [n]iiB*[m] [n 
-l]<h©M*A2. H. 2 6 3©*^tg^*QPi 
■TSi*. ^fr^ ( (A 1 >QP) and (A2>Q 
P) ) or (A1>2QP) or (A2>2QP)^iH 
S-ftitf. X9^iL/-C^mSn. x>y[m] [n] 
= 1 ittS. IWEi 7 J^tftaSB©fiitx 9 
■BR [m] [n] , pIBiam [m] [ n ] ©±77©lS« 

*iffl^[m+i] [n] . T-fiommzmm lm- 1 ] 

[ n ] . iriBiHJK [ m ] tn] iif [m+ 1 ] [n] 
£©M£A' 1 , iffBffl^ [m] [n]4H3R[m- 
1] [n] t<Om* A' 2. H. 2 6 3©*^ftSS^ 
QPitSic?, ^feftS ( (A' 1>QP) and 

(A* 2>QP) ) or (A' 1>2QP) or (A' 

2>2qp) *«s-rn«, x»s>toTtwasn. * 

?y [m] [n] = ' T pfBm^jlfE? -y ;U 

f y >^SHf». 4-3*27f--* 9 K7 -< ;ui?-^-* > 

K9 (4-connected filter window) £MfB8 X 87P 
9 27&c#f L^fflLr > huIB7 -r > K 3 ©■£'[> 

H^A^x 9 ^t*4niJ7 4 )l$ y >2/^tf fct", fulB7 
^;l/5?-^^>F^© tf't»iii3R*« x ? i?T? wn^fln* 
7 ^ y >i/*'ir 5. 

[0025] iiiB7 ^ y > ygiKKfctf * y >**> 

y -/ -f X5rM2i> 5 1+ 5 r y >+*> ^ 7 ^ JU $ 'J > 2/©^ 
tT^5«, HtflBT-D 9 i7 I (CMO^ ^7D 9 27iiS!«^ 
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:/p?*J{cMU 317p y i> tmMJ-itZtitcmT'a * 
7 * £©MjW^©ffi«Tr*ftH:. ^'J 7*7 y 

[0 02 6] SfcIufB7 ^ ;l>7- 'J >?miC*iVZV > 

^^-rxijfe^s -es^ y>**> 7*7 y>^ 

©iitT/SSti, ^D^IO'J 7*7 7 7W ') > 

+-> 7*7 ^ >i ? y > jtys&stt o ^r^£ 5 3&>*tts 

U -r y 7*7 * ;l>7 <) y 0 £^tr«r 

'j >+'> 7*7 j )i>% 'j> **tfi>. -e 5 r ft wtiK7 -f 
[0027] */cHtria7 ^ o>?mttc*sttz y > 

Jfyfsj X*m>Z tt* r 77 .< ;U* y > 7* 

©jfitf RSStt. 7*p » 7 I *W > r ^ 7*p 9 7-c*fttf 
t= ■;>+'> 77 * * y > y*ir 5SM£ - buIB7p 9 
7 I *W> h^7P 7 7Tft< . 8X8^«J*-K*« 
fflL/fcT'p 7 7T"*fttf v f 'J >*">77 .<;U7 y>7 
*tf *>mt> buIHT'p I r?7P v 7"Cft 

<. 8x8^ai]^-K*ffifflL/c7*p »*rft<, 7-p 

7 7 1 ©R F 1 #r y >*">77 -f ;U7 y > 
VZfjkMtt? 1 ) -< if iff\,\ 7u? 20 

7 i ©R f i y > +*> 77 -i >i 7 y > tfw&WM o 
^#«f : y>*">^7^;u^ y>^ftofttr^pg£ 

^ft£C££#SSt£-<r&o 

[0 02 8] HufB^y >**>77 .<;U7 y>7«, ^ 
7©*¥x 7 S^ROMx 7 y^tftfflT 5x 7 

ma»£. y>+'>yy^x*j)i^3-a-ct i 5£-r-s8 x 

8 7*p 7 7"c*t l>2 ^5cft-MU67 ^ ;l/^f y > 7£tT •£ 

flMie? ^ * * y > ^s»£ J: o ft a. Miei » ^ 

ffl«PI©*¥*»S^kttl«. a* [m] [n] . buISBI 
* [ m ] [ n ] (DftMOWm&mM [ m] [ n + 1 ] . 30 

%.m<Dm%zwM [m] [n - 1 ] . mmmm [m] 

[n]£ffl^[m] [n+ 1 ] £©M£A 1 . suIBB^ 

[m] [n]£H@R[m] [n-1] i©MA2, 
H. 2 6 3 ©*HbSJR*QP ^fr^ 

< (A 1 >QP) and (A2>QP) ) or (A 1 > 
2QP) o r (A2>2QP) ^^JS-Tn«. ir^i 
t/ClftHJSfi. x»J?[m] [n] = l£ftS„ WiSx 
7 ^fcUgMOfili 7 yttffitt. iBJSi [ m ] [ n ] . 
huIBH^ [ m] [ n ] ©±#©iH**ili* [ m+ 1 ] * 

S^AfCttTSStitfifia' = (4a + b + c + 2d + 4) /9 

H^AiC^-r-S^Mfifia' i= (a 1 +3ai + 2) /A 

®%A2l,zM-tZ>%fcma' 2 = (a 1 + 3 32+2) /4 
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[ n ] , T^©ii*?:iaS [m - 1 ] [ n ] . BUieH^ 
[m] [n] 41H5 [m+ 1 ] [n]£©M*A' 1, 
mtmmim] [n]£H*[m-l] [n]£©M^ 
A' 2, H. 2 6 3<Dm^mm*QPttZ>tZ> 3k 
ftSC < (A' 1>QP) and (A' 2>QP) ) or 
(A' 1>2QP) or (A" 2>2QP) £«J£ftt 
tf. i7i>£L/T^aiStX. i»J?[m] [n] = 
T £ft€.„ ByfBff-^®rE7^;U^y>^|i§tt. 4 
-3^i;f-^ 9 K7 -f > K$*!MB8 X8 7 

P 7 fK*fLafflbr. HUfB7 -< ;l/3?-7^ >K7©* 
'CiMii^x 7 s>T?*ftW!7 ^ ;u ^ y > itit'iityf, MfB 
7^;l/5?-7-^>K7 ©t^CffiS^i 7 ^Tft » ntijjn 
*7 ^;u^y>y^tf9o 

[0 0 2 9 ] KriB*«iH«:«*;u-7'7 ^;U^ y >^ 
ffitt. K«f r -$«r7P7f(CS'3tx>3- 

^■lf5fcJ6ic. lfi^b$*a/ciisBI!ft«f r -a'©8x8 

7*0 7^©3-^-a*«**ai-rs*aaK£. boib 

[ 0 0 3 0 ] m^mmit. ftffB?PX*-<> h^rtf 
^£Ufc4o©iBSR4iiBRA. B, CRO*D£U A, 
B, C, SO'D©SHi^fil?:a, b, c, d£t, ^ 
flAverage= (a + b+ c + d + 2)/4£*5 
i SilliAverageiCMH. 26 3©» 

[0031] mummmu, m&Avmtz-fv v >? 

icM>TMfBA£|$«)£9iISs ; £:A 1 , A, £ b. BUlBH 

5 ^ /c n - + - m-gmtmft-^ x > «ai**JA-c*n 

tf. iilBa£a 3 £©^3!)S3QP/2 J:0'hSW*i«. 

[0032] 
[«3] 



[0 03 3] ©ct9CCft«), MIB3-y--M^fI^ffli® 
JR»**ro«±r*til*. (a 3 + b J + c 3 + d 3 + 2) 
/4 (CCt, b 3> c 3 , d 3 ^a 3 £|S]il©^Sr-SII 

sns) *>6**©is*wr*tti«**atfn. 
liffi— 3©<8ffl©t8^T©«t ^ ft^rif bns. 
[0034] xmwicmzvk&T-z to-?? 4 Hi") 



%ffi^3ti- ■2>/cfe©l*^f : --^JU-7'7 ^ JUi? y 
a«c*Jt»r. Bift^r : -^©jMST-ft^©^RJ>'Htj7 
U-A£^7U-A£©^^-Tltlt^^ h;l/*fflt>. 
R«f*- ^©Jb-7'7 ^ y >7*^>St4©nI5 ; &^-r 

50 ttUl3n/c7P 7 + >^7 7^*^fiL-C > MfB^r 
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-££t*7p v*si?v 4 ;U7 y > 

7*7 4 )i$t~t> irfBf^p 7 + >77 ;U7 y >7*$ 

i—smummt . area? y wab&vmmstiiL y 
tut?- $ *? y > > 7* 7 4 **y>^r*f s y>4 f 

> 7*7 ^ JU 5? - <t £^£?C £ fcfiat T So 
[0 03 5] jtufB7 7 7"{i, 7*P v 7^IJ?jfi$©7P v 

[0 0 3 6] 

[f&9J©j|i&©BSg] WT. 8l#3t»fcH®K:8-3** 
£tZm?-it®&(Dl&m<Dtc1to(DW&?-i')\>-7'y 4 

)iz yymmi ooffif&zjn-fy-u ■> ymviibz. m 

i&i-y'y 4)i>*<)> mm. l 0 -«©«#{fcsa 
«f s -ji;u-^ , 7^;ujiy>ysaii oa. 777*«ifcH 

SPl 00. r7*D y*>7*7.f 1 0. 

JISfiMHRSUl 2 0&L>*ry>**>77-<;l/7-- 130 
&^A/C&S. 7 7*»tijg|5 1 0 ob. aai^Hks 

xyyi/^mmt^o 

[0 0 3 7] HUIS7 y if it, mmt2htcm&<D)\<~7 

y 4 )i 2 y > ^>^14©W fcte^ftit fsra -c , 7*0 
7*>^7 7^<by>+'>y7^y<b{c^iJ$Jh6„ ir 30 

IB7*p ^>^77 Tli. 7*a ? 7^§fcefg©7*P 7 * 
>97-*7r 7 r£^3ttS£^tt©i?ftS*^U 

luia y >**> 7*7 7 ^aR** » i?i&ffl> y t* 7 

8*1, fc7p 2> ^©H3R«c»TSJl/-7 p 7 -f Jl/^ y >y© 
FSS^f 7k i P7*D 7 (Horizontal Block 

inq Flag: HBF) RDM^P ? *8E!H8*!Sm£ I, 
T^gL/c7P ? tXDmmtMt&h-y'y 4)IZV> 
7*©lj*c§£^TgiS7'a7*>^7-7 7* (vertical Bio 40 
ckinq Flag: VBF) J^&So 
[0 03 8] HUlH7 7^}fiW«, -Y>h^7U- 
ARt>'^>7~7U~A(C#LTffltthrSo 
». BUlB'O^-7 L/-ABP7 U-AR0*PB7 U- 
A<ffS. ItufB^ r57U~A£*tTS7 5 7'JStti 

«. aatHts nfciiiBW^T 1 - 7©jts^tMS!©# 
imjy* -7 \s-j»tc*ttZ7 5 via 

HMm7 u-Ail7 u-At©l%*ttt*tj' 

[0 0 3 9 ] mi?yo-y^>i/y 4)19- 1 1 Ott. 50 
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-^tc*¥Rc>'S1:d-^ , ^7 -f (LPF)^f 

fflbr. iufB7 7 Tuftsin 0 orim$n/c7D ^ 
^ )i * y > t*t s» ifuiEiismffimsfl 1 2 0 », friar 

7*D -;>*>7*7 1 10tf7Py+>^7^l' 

* y > 7 3 n/c r*~ 7 ©f^ a - * -ns«i£lfcW 0 r m 

UTS. MIBry>*">^7^;U^- 1 3 Ott. r^jc 

amus? ^;u^-*ffl^B«iB7 5^«iajspi 0 0 -cfa 

ttJ2ft/cy>*">7*7 7 7*£t&2LT. iwsBra-r-g 

^fiiffl* 3 titc?- 7. z? y >+*> 7* 7 ^ ;u 9 y > y-r 

So 

[0040] *mmc&hW&?-?>\>-7'7 4)izv 

(spatial frequency) St>*B#f3tffR (temporal inform 
ation) *«ffl-r*Ci{Cj:*)a(tW{CM^HI3»*%ffi 

«-rs4>©r*So 

[ 0 0 4 1 ] itHWncHS. P S N R (peak sig 
nal-to-noise ratio) RUfSt»©18*fltt%**0rt> 
S. #(C, 77 hvx7at) ! A- K^xTtCTBUfBS* 
«fcS:*^3S-rSIS. St»©»Httt.iffi»rSS!Q:i*3£S 
Sgi&So 8X87*0 7^C*iiC7*P 7 + >^'7-^7 
ri? hi "J >+*>^>W'X©7 77'^JttWr-S/c«?)((:. 

ifi&*<e>tiZ. 7o^>^77WJ>+">^77 
^ffifflT-SCitCfcO. 1^7cLPFi2^7cSAF 

*5 8 x 8 7a 7 yet tcmizmcmm $ ti s. 
[0 04 2] *»w«c*ii»rfflt»€)ns y >^> 
^'7 7 yB2ii©WJ*5. si 1 itefia y 

HS60S8» y ^7 =y 1 'J 7*7 y 7*R 

F0Rc>*m2 y>+*>^7 7^RF l©—-3K»J&r* 

&©-c*So «t. iriami^w^Rc>*^2iiDiff^ 
%*««j{c«in!5ct>©{*» 1 nti^ffltRtfai2igi&ftB 
*5it{citflL-cjiffl3nsci?rEi!*-rSo -e-u-c^i 
usiff^so'n 2 *jt»j»©c»rti*>-*(c©*ttar 

St©«. cn^H^^So 

[0 04 3 ] *r. KifB7 7 7*Jfiiaig|5 1 0 0 «CbW*7* 
D 9 *> V7-?7 r 7 r i y W XCC^tT S 

7 7^iffl(c-?^-ciits. 

[0044] 1. 7*P 7 + >yr-^7r 7 hRo>*'J> 

H. 2 6 3+tCteWSa^t^^lg^S/ctotC. Zl 
iS07 7M5fi3nS„ m-»7*p 7+>7 r 7 7 7* 
T*'?. SUttU >+'>i/77^5o PlB7*P7* 
> 7*RC>' ') >+*> 7*7 7 T'tt-T > h 5- 7 b - AtCfct^T 
8X87 , P7 7<DDCT^ (domain) ^^JftWSn 
So £tc>(>Z-7 b-A©7 7y«^{f-5f (residu 
al siqnal) RO'ttiiVO P©7 7 7**^ 6ft® 3 ns. 
[0 04 5 ] 1. 1 -f> h7-7?d7a » 7 (Macro 
Block) {cW£7 7 7*tiH8 
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mtwmovcTgmvibZMm+itmsi < i qo 

132 K. H. 2 6 3+©^P7*SRtfi3!ST4bf£©D 

*. 

[0 04 6] EI2K:jjVf 8 x8^D"; £©6 4fIiiS© 
DCTtlifc©l*l{igA. BP*>DCldi#©*JM*©## 

'0' -Cttl»lt*W-r*i-r4i*. fl&3B8x8ffi^fc 10 
$n/c^n 7 £©6 4H*t*2IHI««K*j(,>-cra-©i8 

CtifibZ. C©t§£. *f^d9 + >y7 5i'(HB 
F) iae^n v falsify ? if (VBF) tfsftK: 

[0 047] 8 x 8 mmj-itStltcya 9 £©&-b{itf 
7-?yr i> YZi>tchh, C*liCj:»>VBFtt ' 1 ' 

fc-fe* h§hs„ 

[0 04 8] «2EflB©*5A*fiR-J-8iB*©«»©rtC> 

r*i*-ort> *o' -e^offltrwr-SBf, &tT©8fi 
©BBR»aaiBflH«K*t»r H— ©fi*#r *. C ©7p 

ftfcj:*) HBF tt T tc-fe? 

[ o o 4 9 ] m i mmmmx-it. 02 ic^-r a, bsj>* 
c«*KDtta«:i»-r*i3&»— 'o' rtti>fiRaffi* 

ij>f>^7^RFB ' 1 ' (C-feshSft 30 
So *UT3t2HM^-C«, 02(C^-TA, BSO'C 
tlMIK^fh^-ott '0' -cfti>flaRII*W 

TSB$. 1 'J >**> ^7 5 ifR F 0 tt " 1' K* 7 h 

sns. 

[0 05 0] cn€>©Bs«^R«^o 9 f 

(D7v 7 *»KH«j£*MIi»©iaj*>JrcK: J: «J HMEIfe* 
x 9 iflfifcfc -J ?V <f XZ&frtct. buIBH B 
F . V B F RO'R F BS^O 7 * iCb<,»T ;U- V'V a >l> 

[0 05 1] 1. 2 W>2-v^p:/p 7 >WS 
7 7^tf$S©G» 

©7 J 0^>i/77^B»t'<i' HU£{£fflf SCiK 
cfcO. XA >$--?*u7zi«j *{cfc*3hS. *fc. 
^>^-^P 7 ^©g|Mff^(i'0^-7'p 7i'©7 7 

^*»je-rs©«c«»ffl3ns. 

[0 05 2] 7"P7+>^7 7^Sig7 50 
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T'&So 03«. -f>^-7l/-A©8x8 7'D^A 

C t»£7 u-ak*jw4»»^p9 ^i©ia»%*-r 
fe©-c*s. 7P7+>^7 7^©ets«ijj#^i' h;u 

(MVx, MVy) KJ:*)^©J:^«:iB23ti4. 03 
KfeUTAr, Br, C r &t>'D r ttS**? U- A© 1 / 

vfCUb*). XttlMBAc©**^?*-?**. WE 
tt^0!>^X«tt*^ (MVx. MVy)?:i 

«f sctfcj^ft^tis. $-r, Miesh#^P7^ 
x<tHui5Sii^P7 ^t©att-3ytKM>*aK*s. t> 
0. piei6#7'P 7 ? x iiriBS^^p 7 *; towx -> 

Icfflmi x2iii3RJ:OC;i^o ? *©#&*ir*«:tt 
ffl-rna. KflB31^a 7i'Ac©HBFSC>*VBF««i 

HBFRO'VBF^rt'7 hSIJCCt&Sm (bit-wise AN 

d) mwtzctictmw-czz. 

[0 05 31^(1 Sb*^* h^MVx = 5, MV 
y= 3. 5©B$, tt*J6SESti5t^0 9i'X»4o©S 
iT'Ovi'Ar, Br, CrRCfDr ilftiCiKSt 
So CCT. iria4o©SJQ:-7fc«ia»l>fnfe2x2 
HJRADJCC). OfcaP-jT. MT'U y t> A c ©H BFS 
[>*VBFB, S4(C^-T<i:^{C. 4o©Ii7'P^A 

r, Br, CrSCfDr*»6tr*"C*S. CCt, 

[0 0 54] ^iC. -f>$-7U-AfC*jW5 l J>f> 
8 x 8 7'P 7 i»«CfcW6«IHi#©a»fi^bfi6» I QC 
7i7Ac©RF* '1' KH2 9 h-TSo — o©vi?P7* 

P7^ (mb) K^-r-540©**-^^ h;u*e^-rs 

Ci^8 x 8^-iJ*- F (prediction mode) iBf*„ 

mib8x8?i'j^-k«, ®tbx-&mwm*m?z®. 
in*- K^w-rsA^*isur, 8 x %^m*~ 

tZ^O 7 ?ORFB T K-fe^hStiS. 

[0055] mzm&j&BittsvzA 

fc«ejc#$n/cPB7 u-a©p f^^-^-gPTl) 
W i> -In 7 * > 9 ? 5 ^ ^ h ^fflf Set 

tc, A>$-7n > *<Dmmmi&A>Z~~-7V"j*<D 

7 7'3tlfcVi7P7'P 7^ (COD- I ) Xhti 

tf. aiSv^pyp7i7«:*sl-tS6fi©7P7^ (Yffl 
40. CbMCrfflSlo) ©yP7 + >^7^^« 

[0 0 5 6 ] £-f. 7P7*>^7 7^St|l7U-A 
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tit*. mM%lW&Jtmtm®-Cib2>. tctcb, 
7i'AcOHBFS0 t VBF**8E>4fiRK:«EfflSti*A 
N D Si£tt . m l H jfi^SI-ctt ^o^xii^^cg 
£t,>#2 x 2ffii3RJ:»)C:t»^o » *{c*fLTtT*>tifc 
i)\ 92%M0Bflrci* 1 x i H*J:0JK(r>^o * *fcat 
LTtfbtvSo W*.«. t§<i'hW5MVx = 5, M 
Vy = 3. 5©B3f. ||jt^3tlfc^a^^X«40© 
ii^n^Ar, Br, C r RO'D r £S&<5C£{C 
ft*. CCf. S9iS4'90*tj:o/cfil««C»-rtit>l x 
1BXJ:!JI£1>. io 
[0 057] >^-7U-AKte^€>i;>^> 

IQC%«acTS. iwlEI QC©DC(S»0*# '0' 
T&<> fl&OJjR»«l»"}*tl<> '0' -C**B#, Ac©| 
PJ>=f>y7 7^RF0B ' 1' tc-fe? r-StiS. -€• 
LTfriEI QC©ACJ&#©l*}(,>-ftl#>— '0' 
T&Wtltf. Sig^D ^ Ac ©RF£ '1' iCt'^ 

■r 4 . 8x8 - Ya^v y^fisy-? h )i% v>y 

K*Jl»-C**3ti4. 20 
[0 05 8] 2. 77y^ffll«|f-$;l-7'7 -< 

f7a^>^^e-i io, a-^-M^filffliG? 
35 1 2 0Mf;>+">^ 1 3 OK-o^Tl: 
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[0 0 5 9 ] 2. 1 zfU •^>^7-?7 7 i' h©ffi 

zfu y^-y^T-*-? 7 V r-©ffi$t©fc«>©— #7CP- 

*>^7^{C«t03S< (strongly) Sb<«SS< (we 
akly) frbtl*. 7"n^>^7-?7r^h4i6f 

ttr#L» flneBfe** o-AX7 ^ ;U*- 

(lpf) *mm®icmm?z>. LfrLth> *muc 

[0 0 6 0] a&fflStlS^tS x 8 i» iPS^a 
5rd/36i|35{C^3tlTl»4. ^09^-1 (BLOCK 
- I ) ©HBFi7"D yf- J (BLOCK-J) ©H 
BF*i*K ' 1 ' iC-kv r 3tiTl>.&&6. 7-*:/ 

(1. 1. 1. 2, 1, 1. 1) LPFrtW©*^ 
D?*«J|Lk©iiJftA. B, C, D, ERVFlcmmZ 
tlS„ 

[ 0 0 6 1 3 *r» * 1 HJB&ttic*5ttS*¥7*:/a ? 

©J:5-C*4. 
[0 0 6 2 ] 
C»4] 



(16) ftffl 2000-59769 

29 30 
if(BL0CK_I==NOT coded 88 BLOCKJ NOT coded)No deblocking filter ; 
if (INTRA frame) { 
if(RF of BLOCK_I==0 88 RF of BLOCKJ ==0) {/*No Ringing Noise*/ 
i f (HBF of BL0CK_I==1 && HBF of BL0CK_I==1) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

) 

else weak deblocking filtering; 

I 

if(P or PBJrame) { 

i f (RF of BLOCKJ ==0){/*No Ringing Noise*/ 
i f (BLOCKJ ==WTRA I I BLOCKJ —INTRA) ( 
i r (HBF of BLOCKJ H I 8ft HBF of BLOCK_I==l) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

) 

else) 

i f (DC component of residual 1QC of BLOCKJ or BLOCKJ exist) { 
if(HBS of BLOCKJ ==1 48 HBF of BL0CKJ==1) 

strong delbocking filtering; 
else 

weak deblocking filtering; 

) 

I 

1 

elsc/*Ringing Noise*/ 
weak deblocking filtering; 

) 



[006 3] HtiiaT;U3*'j ZAzmm-rtut . 

a v y{r\ (BLOCK_I ) il, WR-fV. 

»fIiB8l/fc^D^4^P?f J (BLOCK. 

j) £-r«m mz-fuv? nemo, myo vztm 

iulByp^JKIWU JSL7ny*kM**itZtittm 
rfv. 9 V tCDmmjEOmMTVfotiii. r 7p 

[0 064] -?Uj*yy7-?yy >? Y*m>Z#Z> 

Vrfv y i> J <DV 5?RF ##tc <) >+*> 9 

sJX%m'J>2itZ><&%ML%7r;L> 7P y V I ©HB 
F t -J P v i> J © H B F Ifi £ (C Zf P v * > ^ T - * 7 7 

[0 06 5] 7P 7 ^ I R[>7o 7 9 J © >+">^7 



7 i/ r f #£tt ?v z -a- &<&^s u 

£/^U t/P y £> I <DH B F i 7*0 y t> 1 ©H B F©^i> 

c/t'p -j >? j © y ^7 ^ i/R f ©4>& < <t 4>c>-r 
tu. 2 6 3<Dm+itztitcmm'cfoz>QPtztmL 

40 t, ril^©ll^QP j;f3/h$wn«iilB0l 7 ^;l-5? 
'J > i/d: *) /T>3 ^«©H^ffi*^b3# £312 7 4 )l 

[0066] -~h. gitT-p 9 zmRfazft&ucmm 

Ltcmmt IhU§©# jSt- ? .< jl- $ > ^£ t & . 

•eLTT'P ^>^7-f77 f r-£j&^3t!:-5>fcg>© 

f^0-;+>y7^^';>^t 1 ©■;>*" 

L,£^U T'P v i> I d 5 ^ > r- "y^li < iJt/P -^J^ 
50 -f>h7f*0, ^a^l©HBFi-/P'^J©H 
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BF#£{t:7"a 97-97 j >? h£M4>£-tt6<& 
. iiyiB7*P -^Ii^o^Ji £{±$ 
£*¥7a v *^**to£Lfci^fflK©IB*ffi*£ 

[0 06 7] 7"D^^ I©V>*">^7 7^RF^';> 
?f IOHBFi^n 9 2 J©HBF©t>m*>-3ErC 

aunt. z mRfazikA,vffimLtc-mm<D io 

HiH. 2 6 3©«^{b3ftfcg*"c*3QP&*Jtifc 

* y > y J: o /Jn $ t»ffl»©aeRfi^bs a *>mz? < 

[0 0 6 8] 7n ■> {? I © y >+'>y^ ^ F # V > 

R&7a -j? J Ofi&tc A > h < . T'n^l so* 
J#±*K:HBF# ' i ' -c$>1n&m\7 a k$ 
<) > ^%tf 9. 7o 9 * I © <) >+*> ^7 7 ?R FW 'J 
>**>yy4X£i&J>3tt£.ftg&L£^u 7*0 9* 20 
I RV7v » 9 J #ft(c<f > h < . T'n^IS 
t>'7*o » >? J ©4>fc < i &(,>-fftfr-#©H BF# 
'0' fc^ttt*, !ft2 7-f ^IO^tS, MIST* a 
9*1©RF# '0' Tr&ttttK. ®27^;l/5ry>^ 
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[0 06 9 ] mmrfxx -j zmm*.ft&\j j tcm% 

[0 07 0 ] BUfBT'n y 9 I i 70 y 9 J t^ft^S* 

^Dvi'Jsssna^fiLfceffiioHixsA. b. c, 

D. ESO'FiU. IMBH*CacfD*f&BB*¥7*a5> 
**ISWte*fcW&LfciiiijR. HTiBH*ARafF*s*¥ 
7a » ?tt£Mft«>6*&ji(,>iB$. final* BKtfDtf 
fifEASO'C, DR^F©i*i|l|{CfiBI0fcH3Rt-r*i 

# . mm i? 4)19*) > y«ptB 6 ffl©!8ttc*t o 7 

-£7(1, 1, 1, 2, 1, 1. 1) P-/U7^)l' 

[0071] west 2 ? v ymm&mmcRv 

DlCttb-CI -t )l$ V y f'Zft*) i)\ BUlBlffl*C TkV- D 
©£©»**«# H . 2 6 3 ©S^ {bg*Q P <fc 0 'N* W 
tttf. C«C+ (D-C) /45C. DJJD + (D-C) 

[0 07 2 ] »2^SBKSI«:*itf 9 
y? 4 )i<z y > y£r;u=f y XA-cmtttl &©<fc 

[0 0 7 3] 
[R5] 
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if (BLOCKJ==N0T coded && BLOCKJ NOT coded) No deblocking filter ; 
if (INTRA frame) { 

if(RFO of BLOCK_I==0 88 RFO of BL0CK_J==0) (/*No Ringing Noise*/ 
i f (HBF of BLOCIU==l 88 HBF of BL0CK_J==1) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

) 

else weak deblocking filtering; 

} 

if(P or PBJrame) { 
if (RF1 of BLOCKJ ==0) (ANoRingingNoise*/ 
i f (BLOCKJ == INTRA I I BLOCKJ == INTRA) { 
if (HBF of BLOCKJ +4 1 48 HBF of BL0CKJ==1) 

strong deblocking filtering; 
else 

weak deblocking filtering; 

I 

else! 

if (RFO of BLOCK_I==l I |RPO of BL0CKJ==1H 
if(HBS of BL0CKJ==I 88 HBF of BL0CKJ==l) 

strong delbocking filtering; 
else 

weak deblocking filtering; 

I 

\ 

} 

else/*RingingNoise*/ 
weak deblocking filtering; 

> 

[0 074] BUlB7<>L-=f 'J XA^P^tnil )l- 7*7 

07 7£707 7I (BLOCK_I ) <bU KilBT'a 
vt> I tm&Ltc7a >>i>$:7vivi> J (BLOCK_ 
J ) ttZtZ, iJtS7o;/7 I 917a v9t 

mm+itztitcmyu 7 7 t<Dm^i\%v>mr?-<i. m 

IE7o -j i> i (cRjU. gt7o 9 7£jMfi^-it£ftfciiu7* 

a 9 ? t<Dm&mjE<D{mT-c&titt. ^7*0 9 7 

[0 0 7 5 ] -f> h 77 l^-A©i§£\ 7a 7*>77 40 
-^7r £ YZfa'PZikZtclbOT'-JV y *s 9? H)l 
7 7a 9 7 I SOVa y 7 J <Ds$ 1 y >+*> 

^77^r f 0 »; 77 / X**fci>Stf*!& 
SMROfcijiU 7a 7 7 I ©HBF<t7D 7 J? J OHB 
F#ifc& C 7a7+>^7--?7T? r£«*!>3-e£j2«E 
WO 4S?-tt« . I5ie7a 9 7 I £ 7a y 7 J i^rf±^3-S> 

1 7 •< ;U7 ■) >7 (strong deblocking filter 
ing) £lT 5„ 

[0 07 6] 7a 7 7 I SO'7a 7 7 J © 'J >*">7*7 50 



7 7"R F 0 #&Ct U 77 -f X%m>2 it 
G&inU 7*P7 7 I ©HBF 4 7*0 7 9 J ©HBF© 
ii>&< <h^^-rn^-^3x.7*D 7*>7*T-?"-7y 7 

SO*7D 7 J © U >+*> 77 7 7R F 0 (D'ptZ < £ & 

i >rft*»-## ■;>**> tf s a x*m>z # z&gm o 

©MiH. 2 6 3©»T-{b$ftfcg*r&£QP££J:t 

« o r . QPcfcO'h^ tttitmssm 1 7 ^ 

)l $ V > 7* <fc «3 /h<* I >fi#©ffi3R<I££fl; 3 tt-Sffc 2 7 
4-^7 !)>7* (weak deblocking filtering) £fr3o 

WKV B F 4ffl^lulB*¥7*a 9 ZMfmZftteLtm 

[0 07 7 ]-*. Oi!-7U-A (P$fcBPB7 
U-A) ©*§£, 7-a^>y7-^7r?r^3 
i±S/cJ6©f*7a + >7'7 -r ;L-7 U >7«, 7a 7 7 
I ©£12 7*7 5 7*RF 1 7*7 >fX£ 

i^S-tf &(&£JIK(s&ctU 7*0-/7 I 
<«7D 7 7 J 2M> F7tS» t ), 7*0 7 7 I ©HBF 
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£7D v>? J©HBF#ftK:7*E3 ^>^7-?7 7 * 

n 9 i 7 J ££{±$&*¥7"p s» fiMR&Zft&Ltcffim 
msmm&k.mte&%& \ 7 4**V>? (strong 

deblocking filtering) ^rffOo 

[0 0 7 8] 7*P9* I©3?2 'J>+*>y7 7^RF 1 
*5ij>^>yy^X?ri)i^3#€.^^L*^L. 7P 

I *W> r7gU<&7a » 2 J #-f> b^Vfo 
0. ^O^KDHBFi^n^JOHBFO^tn 

— ffl*©M£H. 2 6 3©S^t3ftfcg§rc&&QP 

i*JtRLr. ris«caai*«Q p <£ o /hs wn« aje» 

1 7 4 ;u * y > * «fc 0 /hS l>fl&©Hi*ffi*gBt S tt£ 
12 7^ U (weak deblocking filtering) £ 

[0 07 9] 7Uvf I (DM2 5#RF 1 

v 9 I ROVa ? it J jjJStc-f > h < , 7n ? v 
I &t>'7u 9 * J ©4>& < £ f, i>-rft*»-vj©R F 0*5 
1 t*5C ££^U 7*P 9 2 I &c>*7D 9 £ J #£t(C 
HBFiS '1' Tttfttf. Hi 7 -f>l/£V>y (strong 
deblocking filtering) £fr5 0 
[0 08 0] 7P9* I©Jg2 'J>=f>i/77^RF 1 
#U ^X*^3tf4«#BfcU*inU 7p 

9 ? I RtfXp 9 * J flifttc-f > h & < , 9 £ 

i so'Xp 9 * j ©t>-r*ia>— #©r f o *s i c 
£*t*u XP9* iro'Xp 9 * J oypte< £4>i>-f* 

value [ 0 ] = A 
value [2] =C 
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9 (weak deblocking filtering) £tf T'O 9 £ I 
©R F 1 # 0 T'&ttft tf. I27^;^iJ>^ (weak d 
eblockingfiltering) ?rtf -£ LTfijlSH 1 7 -/ )l$ 
V > ^&t>*fl2 7 ^ ;!/ 2 y > 1 JUHftftCiltt & 
m 1 7 ^ Jl/ % 0 y if £ |3}1f©#7£-ClT 5 . 
[0 0 8 1 ] 2. 2 

S. fHB3-^-S«ii«. 06 (A) 7bS@6 (B) 
10 CC^"TJ;9(C. 8x87*09i'©3-^--^'f>hK*J 

ftWritthtiZo me (a) lOd^rmm-cm 

3tl/cM^40©7D 9 *tcMr>T#fiJ£*lit«IE£4i& 
it|©-oIO < 9 ^©n 

6(B) (c^Tcfc^fc^ DCT^©S^bK:J:02ft 
3tt56„ c©<fc5tcMift3ftfc3-*-#-i:/r*3 

— f-a*ffiiPf*. mrie='-^-MS<s«7 : 7p9* 

-5). *fc. 06 (B) «3-^--ais:ffi©ttffl©/t«>© 
ffl*<!:M«ffi*iaU"C^4. CCt, A, B, CRtfD 
«8 x 8 7P 9 *©3-*->JW > r©B3RflrraS. 
[ 0 0 8 2 ] t?\ UK3-*-»fttt©1*a©fc«>© 
t;U3" y XMXXo J: o (taJJi-e* 6,, 

[0083] 

[tt6] 
value [13 = B ; 
value [3] =D ; 



Average= (A + B + C + D + 2) /4 
C o u n t = 0 : 
for(m=0 ; m<4 ; m+f) 

if( I va I ue[m] -Average I >QP) 



CounlH; 

[0 084] CC-C, QP»H. 2 6 3©S J Hb^lg 

(guantization factor) "C^>-5„ 

[0 08 5] USE' Count' «. 
MfflaROftiiBitriSafc-C**. i>b. iiieCoun 

tifi "0' t?*titf. 3-^-S«fii«i6cl». 4j LA© 40 
**SH6 (B) (CfcOtWf-OFt*^ I A- A 

«A. A.RO'AjiiCM^-C^^^Caf^n^o CC 
T. A t , A 1 «A£|^0^ i 5ia^, A 3 «A£Wft^ 

{cajB-rsBBR**r. Atc>Fturffi«3n/c<ii^ 
a' , A 1 lcttLxmmfttcmzA• lt a^vc 
mmhtcmzA' ,£-rn«. buiea* , a 1 

A' ,««T©«[7©«l:^{c«SI$n*. 
[0 08 6] 

[»7] 50 



A' = (4 A + B + C+ 2D + 4) / 8 
A* 1= (A' + 3A1 + 2) /4 
A' 2= (A' +3A2 + 2) /4 



[0 08 7] 

(a 3 + b 3 +c 3 + d 3 + 2) /4*>6*yc©ii*trr* 

[0 08 8 ] 2. 3 'J>**>?VW X©fi«©^© 

* m»»»«:oi>Tiii?B"rtitf. &©j:3t* 
#7d 9 i'icMux ^7 4)iz-zmmt 

SpiC. RF^iS^So it. 3i7P9*©RF# 
' 1 ' r'J>+'>y7-<;u^';>yttfilE7' 
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a 9 * tc mm 3 HHfcoJMffliB** 7 ^ ;u $ y > y k 

fjK^^xy^tfs^fbn^o H7 (a) Rvmi 
( b ) ccinf <t ^ tc , j? snatHR^ 2 ^7c®#aue7 

(2-D SAF) « '0' ■Ctt(,>y>4 r 
A-Xtt&Sfc&T&S. 

[008 9] mzmmzmiasttz y >**>^ * 

if (BL0CK_l==N0T coded) No deringing filtering; 
if < INTRA frame) { 

if (RFO of BL0CK_I==1) 

el se 

( 

if (P or PB-frame) ( 

if (BL0CKJ==INTRA4V_BL0CK) 
else { 

if(BL0CK_I==INTER4V_BL0CK) deringing filtering; 
else { 

if(RFl of BL0CK_I==1) 

else 

} 
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* ^X©&$©/c&©7 i y>**>i'7 4 )V2-%1ffil?tl 

OMRF l^H^So *r. 9 

[0 09 0] 
[tt8] 



deringing f i 1 tering ; 
No deringing filtering : 



deringing filtering ; 



deringing f i I tering ; 
No deringing filtering: 



} 



1 



[0 09 1 ] fjfay>*'>?WX£ffiM3-{i6ry > 

tut. &©<fc5-c*a. 

[0 09 2] 7'P » d> I itMU 3SXO ? *£fl!UH4t 
S*ifcflr7*o » *i©ftwm£©flfcrrc. fifteen ? 
*jfcwo. i^0«; ^iaa^bsnrcifXo^^i 
©ftj&j»f5E©ffiWT"c*htf . r y £'7 * y 

[0 09 3] -f>h77V-A©)|^ > v>*>#s<t 

x%«jj>3 7 ^ a- * y > {f<omms\t^ v t> i 
© y >^> ^7 ^ y ^7 a 2 y > ^©^ 

n yytnM&KHi) £^t*-«r y >**>^7 4)i$vy 

[0 09 4] »Of-7l/'A(J)i&, y>+*>y 

^-e*n«7 r y>¥>^7 ^;ujr«;>y*tf 5. Miax 

P'J i> I *W> r7^0'J *?tt< . 8 X8f||*- F 
fSXD 9 7 I *5>f > h » i»-Ctt< . 8 X 8^SH: 

- K4ttfflLfc7*a s» *r&< . t*p v i> I ©RF l tfi 
7-* y >+*> ^7 4 y > o r y > 

y >*>t*7 4 a<2 y ts&ntttf?* y >*" 

>4/7-f A#y >^*fft><fci>. 



[0 0 9 5] f ; y>^>^7^;i/$y>^i. x?^tfc 

ffli2^7c{t-^jlfE7 'J>7* (2-D SAF) 

Off toti*. Rfc©fifcNB8B#7 -f ibf "J >7*(C <£ *3 
Mfl 3 ti S C i £lft±-f £ fc&tc . 7^jiV> ^lutc 
fSig&x v J^kffljWf totlS. 07(A) RtfH 7 
(B) CC^Tcfc^t. y>**>7WX£®4>£i*S/c 

30 Ate. i?s^astf2;X7c®#a!i67^i'*y>y 

(2-D SAF) «±S3U^fr*JjSljesnS»^. 
8 x 8Xa v ZtcMmSti&o 

[0 09 6] 9>iiBf : y>+">^7-/ ;u^y>ycc 

H. 2 6 3©*^b7ri'^-QP^6S«n2. 0 2^ 
7cSAF#8x8ffi*{cafflSft*fc«>K:. XtrJ^flMI 
40 07 (B) icfn-Ti^CC. I/0^rt(DlOxi 

[0 09 7 ] *?i » iiliS^Hi^ [ m ] 

[ n ] . mmm [ m ] [ n ] ©£(M©iB£&pnft 
[m] [n + 1 ] , &M<DmmzmM [m] [n- 
1 ] . BUfEB0& [m] [n]tBBR[m] [n+l]i 
©^*A 1 . BUSSBB^ [m] [n]iiBS»[m] [n- 
1] i©MA2, H. 2 6 3©fi^{bS3R*QP it- 
Sit. ( (A 1 >QP) and (A2>Q 
P) ) or (A1>2QP) or (A2>2QP)£n15 
50 &ttilt> iryiltM^tl, [ml [n] 
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[m] [n] . m&mm tm] [n] (D±.u<Dmm%m 
3R[m+n [ n ] . riiommzmm t m - 1 ] 

[ n ] , miiMM [ m ] [n]iH^[m+l] [n] 
MDmA- l v «eDBR[m] [n]iiS[m- 

1] [n] iOMA' 2, H. 2 6 3©*HfcSJR* 
QPi^Si^> ( (A' 1>QP) and 

(A* 2>QP) ) or (A' 1 >2QP) or (A' 
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* 2>2QP) ZffiB.ttM> i^tLttHiSti, x 
»U [m] [n] - '1" ifc*. 
[0 09 8 ] «i©i';^7'?7'Edge [m] [n] 
*HSRffipixel [m] [ n ] iv>t>£j&t Z>T >\s3 'J 

[0 09 9 ] 

[go] 



Al = |pixcl[m][n]-pliel[m][n+l]| ; 
A2=|piiel [m] Cn]-piiel [m] [n-1] I : 

if ( ( (A1>QP> and (A2>QP) ) or (A1>2QP) or (A2>2QP) ) 

Edge [m] [n] = l ; 
else! /*SBX7vtftai*/ 

Al = lpixel W [n] -pixel [m+1] [n] I ; 

A2=lpixel[m][n]-pixel[m-l][n]l ; 

if ( ( (A1>QP) and (A2>QP) ) or (AD2QP) or (A2>2QP) ) ) 
Edgefo] [n]=l ; 



} 

[0100]*K. 2^7CM^»E7^;U^-SAF* 

V"?vy' (edqe map) iCfiffL^ a > (convol 

ution) icM't &lNMy t f %~ (weighting factor) 
J&fiiJgE-r >#Jl'-i' a B5I2S 

AF{i> Edge [m] [ n ] Z&mtZC £tcj:»)« 

mtztitt-fuviricmmztiz. 07 (a) «. 2# 

76S AFtCftt&tJ-Zfr (kernel) %7jkbT^& 0 0 
7 (B) Kfett&7 4'W$~9 4>F9®4M>j&A#:c. 



30 



tJA> (07 (B) ©Wl) = 4-3*ff- -f » 4)1 

ttntf. o-^^^ji/^^^fbns (07 

(B) ©002) . 4l/ifi^^Lh«:fiPfiE0ttl»*4x»y 
#>f > h#4-3*7fw » F7 -y^^ -y >F^K* 
fttf , x * 3^BK«Ki»ftJllS7 a )V $ y > ^Mffrft 
6 (07 (B) ©#J3) . ftffi7y**-#9HI©1iMi 
tt^^StUT^HSn, cn(cj;«3 S AF7 -f ;U^'J> 
7*#. «T©*l{c*"r<t5«:. «*ftS/7 r-&tfjjng 

[0101] 

[an 
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A 


B 


c 


D 


E 


S A F 


0 


0 


0 


0 


0 


A=(4A+B+C+D+E+4)/8 


0 


0 


0 


0 


1 


A=(4A+Bf2C + DU)/8 


0 


0 


0 


1 


0 


A=(4A+2BK+DH)/8 


0 


0 


0 


1 


1 


A= (2A+B+C+2)/4 




0 


1 


0 


0 


A=(4A+B+D+2E+4)/8 


0 


0 


1 


0 


1 


A= (2Af B + D+2) /4 


0 


0 


1 


1 


0 


A=(2A+B+E+2)/4 


0 


0 


1 


1 


1 


A=(A+Bfl)/2 


0 


1 


0 


0 


0 


A=(4A+C+2DtE+4)/8 


0 


1 


0 


0 


1 


A=(2A+CfD+2)/4 


0 


1 


0 


1 


0 


A=(2A+C+E+2)/4 


0 


1 


0 


1 


1 


A=(AfC41)/2 


0 


1 


1 


0 


0 


A=(2A4-D + E + 2)/4 


0 




1 


0 


1 


A=(A+D-M)/2 


0 




1 


1 


0 


A= (A4E + 1) /2 


0 




1 


1 


1 


A=A 



flU '0' HI7 J'T&^CtSfl/. ' 1" ttXyViTK?. 



[0 102] 3. 7 , 0^>^7^'^^i' 
H 2 m&]&f&-CU7u >*y?'V7 >?<Drt -j Til; V*. 

QCIF©JS£. Y©fc&©7*P**>?'7 7:7' 
Bf_Y{J2 2xl STU^T'^fiSSn. Cb©/ctf>© 

~?U 'jif>^77^B f Cb SO'C r <Dtcib<D 7"P v 

+>^5^Bf_Crttl lX971/-ft«?n 30 

(Unrestricted Mation Vector mode) ffij&fflStLtl 

it , at *c ? h ;u« f * ?■ + -©jmij^-r C t tiW8> 

htlZ>„ S£^TT. Kl*^^ rJU^fc; + ©ftffllj*^ 
-$Ct*m$>Z>1cmc. B f _Y, Bf_CbMBf 
_CrA?f^>msn5. Bf_Y©i*£. Bf 
_Y£J£5I-f6/cSMC, Bf_Y©*±GtfT&CHftTfl[ 

A-yf-f^Wi^nt^eB, 7K¥WfelfjIL^*7r 40 

[0103] Si&fC. 7t©B f_Yt-fX5;MXNif 
/^7^>^#&3ftT;fa6«lMX«: (M + 
8) x (N+8) £&S. [BlLX. Bf_CbS!>'Bf 

rt»j?4yV1fitjiZinXll>h\t (M/2 + 4) x (N/ 
2 + 4) i^cSo 

[0104]H8tt. B f _Y J* •? 7 s 4 > if (D^^im 
ttiOyC&Z. fflZ'-ivfj >y.3# *) 50 



*y?y v if ttm?Z>Hf<<c. titer* 4 > 9 Stilt 
[0 105]-*, ±IBLfc*l6l«Oll«^*»3>t 

* - *ec-cigfir £ 7-p ^ mc x *)ftimm-e$> 

mfo (M: PA, 7B?t-f^i». ^-Ff^? 
. (W: CD-ROM. DV 

[0106] 0R«. pfaf2i*$f*«. W&r-* ©x 

ffli^ritrERflif* - $©;u-7*7 ^ $ y > y^gtt© 
ifti^V-y'v 4)12 <)>yfr&m : 8<0 £7jH*tt\ WE 7 
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So 

[0107] *0T*l6W**3!|-r*A:«)O«ffifl«J3Q:^ 
p^a, 3 - FRjya - F -fe *V > F «*l£Bj(D)ST 

[0 10 8] 

lemons] iSEfflsnytRfli^-foffijcKisL 
B* *>©?**. &yn? y©ya-;,+>yw;>** 

[0109] K^a-^-r >^«c*ji>r. ffi„s©!ft 
f y * rMcf «: y 7 h y x r -N©*JM©if ^ 

_©fc»«:tt. SW©«ltlt£&a'P S N R*«**3tl& 
tttl«&6ft(r>. ^- F9x7©a3£tt©ffi»fK * 

-caress. 

[0110] *«BKff5*-^7 * ;u* y>>fim 
[H_©M4i&K!~] 

[01] v I'Kl'JJflWIf-it*-^? ^ A 

;u-yy ';>y*gg©$$£^-f y'a » yi-c& 
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*£„ 

[12] h. 2 6 3+{c^-rsm^ts©yn-^s 
8X8 DCT»»^a7^*^-rig-c*4. 

[03] -/>^-7U-A08x87 , a^Acii 
[04] -f>df-V0P©*¥ya^*>^7^^H 

b f . s_ya? +>^77yvB f so* >;>**> y*y 

[05] 7*D ?>*l/ifT-*Vr9 hOti&ZBmt 
y"D sr yo ? *8l?©fflSR_H£ **VfH"C* 

So 

[06] yay*^>h<t=i-^-il^{ii££^iri 

Ti-jT, (A) tt. B^ttCfco'-Ca-^-MSfiifc 
_ja**KflU?y©W*ii*U (B) tt. M^tfcJ: 

*(f ; 5/cfe©3-7 u -^W> F©_*_£*5Vr. 

20 [17] (A) tt. 2*5cm#aiEy a ;uy-SAF 
27-*ju£^-fir-&r>. (B) «. 3.9$Wto<DltS> 
©10X1 Oy'Oy y&tfSAF©W£/TVfl-t'&S„ 
[18] Bf_YA»7 t ^>y©IS*^-rB|-C* 

£. 

1 0 RflJ-f - $&&3&8 

10 0 y 7 ^flSWSP 

l l 0 f-'y'a ?*>yy -f^*- 

120 x-r-mnmm 

30 1 3 0 fj^^^l/^- 



[ii ] 



[13] 



100 





yy? 






























y?? 


y^'f 








110 
I 




120 
1 






130 












yjA,?*- 



I — 1 0 



I _______ -_i_^5J__ 




#132 0 0 0 -5 9 7 6 9 



[02] 



[04] 



VLC 



ioct 

3 



7 a 



A 


B 














C 

















































































































8x8 #Sc 



V H 
B 8 
F F 



1 


1 


1 


1 


0 


1 


1 


1 






0 


1 



ft*^* h/u =(5.3,5) 



HBF=1(=1&1<5cl<3cl) 
VBF=0(=1&1&0&1) 



[05] 



[06] 
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(A) 




(B) 



M+8 



N+8 





*1 ii 






M 






4 




N 8f_Y 






I |2 | 













A 3 


A, 




B 3 




A, 


A 


B 


B, 






C 


D 


D, 




c 3 


c, 


0, 
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[07] 




A#«2)tfl+C+0*4)»J A=((A«1)+e+E+2)»2 



